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(57) Abstract 

A remedy for cranial nerve disorder coniaining a hepatocyte growth factor (HGF) as the active ingiedient, and 
a method f treating cranial nerve disorder by administering HGF. which has the effect of maintaining the surv^ival 
of crMwal nerve cells and can achieve regeneration and repair of damaged brain and nerves. Therefore the invention 
reniedy and treatment method arc useful for preventing or treating various cranial nerve disorders such as dementia, 
semle demenua of Alzheimer type, cerebral stroke and cerebral imraction. 
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m m m 

:^BmitmnBWm^mMizm't ^ UP^HJC^HGF (Hepatocyte 

Growth Factor, sf iBflstiMS^) tt ^Emmmm^i^mMiz 

vitro -eiiJg$-lJ:-g>@^ i: UT^^^:^L/fc$ >>'"?^7 gl?fe-5(Biochein. Bi 
ophys. Res. Commun. , 122, 1450, 1984) „ 0^ # « ^ fC , HGF 

^^^y hsk4^WLX^)^M't^Z.tlZ^:^j3L(?roc. Natl. Acad. Sci, 83, 
6489, 1986, FEES Letter, 22, 311, 1987). ^ (D7 ^ J mmM^ -^W: 

KS.t>*^ h S*C^H G FcDNA^^n- — >^*=&^7tK :i(Z)cD.NA$: 

5ijU/i(bi KHGF : Nature, 342, 440, 1989 ; 5 >y h H G F : Proc. Nat 

1. Acad. Sci, 87, 3200, 1990)e 

HGF®^-?4t±SD S-^sVT^ VJV7^ K'^f ^l/m^^lice 8 2~8 
5 kDT*^€.c hHGF:J^^«4 6 3 T $ ^ lE^^S*^ e> 4^ a ^ 2 
3 3 T ^ >' gg^g^^'b /9 1 e<^5^7.;i/-7 >f K^-g-C J: U^ISLfc 

•a-iP'f2jbf#:i£-r'i)o fc: hHGF=b^fc{5{^fBli:^SSi4=fe^b, 4 6 3 T 

m(DT^ J ^@B^J^Cfc^^T U > 7^ T - -if ?gtt $: ^"T ^ "l/^ 7..^ > 
(7) B i« Ji^ 3 7 %<Z);j^^a i^'- '^Wt-^o ^^i/hHGFiitlNHGFCDT 
5 y^lB^^iJtJD/J^^ Pi>"-ti aC^CfeV^T91.6%. /9 ^ (C V^ T 88. 9 % 
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t^v. 'wmB^mMt{^x<Dmmmm^. ^rzB:^!i^mw-2 - 4 i 9 i 
riffljia<5Diim=&{£i(i-r-i) - i: cfc u > ±^m9^iS:mMt v.xMiim^i^m'p&mm. 
miz. HGF\,tEGFmm(o4'<o:)mmm^iz^ibn^isy<mm'^ 

mm^'^lts 07|s:!}#|g^ 6 - 2 5 0 1 0 ■^{C^5^^T. H G FC^Ii hSf :^J> 
e p G 2mS^U. U ft3l5 I M 9 mM^^Jt if (D yMM 

^tc. ^mm'^it. uGFtf^mm^n-Dmizisn^n^^iSimL. 

tl % ^ttl U T V"! ■£) (Yanagita et al., Biochem. Biophys. Res. Commun. , 
182 . 802-809, 1992) „ 
±v^(DHGF <7)^m-Wizmi^X . MiSiO^^^^'^'b. c - m e t JMIt i^it 
H G Fg^#:^ zi- K UT -5 :i *^i!i^6^J {C J^; o (Bottaro et 
al., Science 251 , 802-804, 1991; Naldini et al., Oncogene 6, 501-5 
04, 1991)o 

HG F (Dum^ut. LX(Dmm^^^^^±x-^^izmm^jif^it. h g f 
^"^Gim. -tf^s^t^-^mmmizA-or^'McD^^mMiSimL. com. -r^^ 
^■hB±mi'Z^^ms^iziti'?mb^jt^^ztx&^o z.<Dz,tit. ^m(D& 
:bmm<Dmmn^itiS:Mr ^t>K mm^^ifx^^yji^^m.mztibxit±< 
i^^m^Rif-^^^^'^^t^MM-t^o.'^^x. mmizuGF^^4-Lx^. 
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if IB© J: e) H G F *^|f < J£ < Ji>SSiifflJiSc^ii5S=S:{Sii U> 

^ ^" > fflSS a)ii5a^ Sll^ ^ f ■£> z: i: V ;S « H G F ^^11^ 

T?ii4»<, HfBi-^^tiKu p f f e v M'i^'pmmm.isL^^p^Simm,. mx^\t 

j3(t-5HGF0f^ffi^i|^WU. ^(Z))gm> HG FfC J: UliWiii^fiacD^q? 
;^^{Sji$tL^:i<t ; JP^#'&^ltfc^«s:-^^{i. PF^tCfel:tSHG F mR 
NA5.t/c-me t m R N A CD^5E:*'?iM^iC tt^^f S Z: Bffi L o 
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hCDr^l^Cfcnt-2>HGF mRNA:Rt/c -me t m R N A U^;K7)^>fb 
mRNA RXfc—me t m R N A CD^^S $r :^t"<, 

msii, H G F:5.t;^tkc^fi£:gE^*'fp c 1 2mm(7)}^mizR{^rm^^ 

^•tmX-$>^o A«HGF(DPC1 2m^(Dj^-^izM^^iSiM^M 

BJiHGF. EGF. N G F :R tJ^ d <b tfOili'^it <Z) P C 1 2 iBtJiS 

H 4 (i. H G FTbf P C 1 2 MjiS(7)^^tc:S.l^^{Sji3^m$:^-ri2I'??*)'5>o 
mblt. HGF, EGF^U< iiNGFO#?£T3Z.id:^^#^T-eig^U 

p c 1 2*fflBacD?i?^^6<)>5j^^b^^-rm^^^^'e*>^o 

meit. NGF<7)#^tT3lti:^#ftT-ei§^LfePG 1 2jmBac^*1-^ 
I -HGFCD5i!g-g-||®|CD*S^'lr5^-ril-efe'&, m^". Alt, NGF(7)# 
^i-frS&Jl^^-e (•) ^ X« 5 Ong/mlC^NG F(^#^£TT* (O) "eit^L 
feP C 1 2 5|fflfl&C^^t-'g>' " I - H G F(Z)!i##6*J?ig-&Oia?nftifa^S^ L ; B 
(1, I-HGFCDPC 1 2 ^ffS^CO^^CDScatchard 'l/D^y h^miTo 

^J] ±§ « ?i M W 0 * ffl J3a ^ ?? ® ft ^ ^ 1" « 
m 8 {i, T:*'n-7;//1^>'i/A7;i/5't K^'^i/tf^T^II^^Ki L:^cRN acd 
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^i/, t^v. ^vi^tjti£(Dmfm<^(D^m. mm. mm. -wm. m. ■sui. 

tt/^X^ himXlt. Nature, 342, 440, 1989, 0 2|s:i^ ^ 5p 5 - i 1 1 3 
8 3#d>^, Biochem. Biophys. Res. Commun. , 163 . 967, 1989jS^H#S§) 

tix\^^h^m<Dm±mm. mxiti^mm. ^wm. mm. ^^m. mmm 

x^M^i^^izit. HGF ^^mmi3'^m{i!,mm-rh:f3mtbxi,t: m 
xit. ^ V hizmmt^m^mf^p^^-^L. sf^k-^mizLtz^v h(D^fm 

ij^ixojn^v^'py^-. HPL cm<D'Mn(om.^wmmm\zxnm-t 
hz.iit'^x^ho t.fz. m.^^uWk7L-^-^m^^. hHGF(7)T$ y miB 

Xijf-ipm (CHO) m^. -^^TsC \ 2 1 +i-;bco s,mmti:^-^ 

t>^< LX^iotitzHC Fit. ^(D7 5. J ^ME^KD — ^ti^^^Xlt^CDT 
N^f^RZf/XitC^i^iZ 1 Xlt2 a±(D7 ^ J mti^m^LX\^^tz^J . 
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miil^Xlt. 0;*:#PI¥4 - 1 3 0 0 9 1 #i2^fS, P C T |l^^r?l#-tW 

0 9 0/ 1 0 6 5 1 ^^i^mt^Ei.zuw.oymnti'^mihti, 

«Bif^JCfelt-5>H G F niRNA^lt>'c -me t / H G F g^^!|Em R N A 

J:Ui¥iWtCtt, HGF mRN AS.t/ c -m e t mRNA{i, ife^ft^vi, 
HGF mRNAS-l/c -me t mRNAOM#ti> ^flc^^vh^flEO^ 
VMy/^;i/C5^5^3b'f^ 'bn}feo HGF m R N A 25. t;^ c - m e t m R N A CD 

HGF^^HTiii. mmMmtmmzm 
HGFti. ^m(Ddi ^ •z^o:)m^<D^n. m^'MmRxfrnmrnm^mm-t 

■g>*3^)^|lliEStLT^^-5)^^ W^imsa^?^ ^<Z)i!ffll!a:^fHGFtCf£;^-rS:*^^ 

ififflJja-eS) U > T K U X^iS -14 c^ttS^ if O (Greene et al., Proc. Na 
20 tl. Acad. Sci, 73» 2424-2428, 1976)» PCI 2|fflBa«, ^f^t'^*^^ 

i!iwM«cD-i? nA^?pttifflii^<7D#< oi4K$r^L. NGF, mmwm^^ 

(FGF) n-r :3r>- 6 (IL-6)(^^?ffiT-ei0^-r^i;, - 

25 T (Togari et al., Biochem. Biophys. Res. Coniraun. , 1 14 , 1189-11 
93, 1983)o HGF{±. P C 1 2 Jfflfl&CD D N A -^^ =& {Sitf 3 i: (1 4> 
ofc;b^ P 0 1 2 7f.fflfla0^#^^J^^PU> ^m^^±^^m^r hZ.il tf^ 
PJ«bA^i:4»ofco «eoT> HGFtt. *ffiBa:9-i^{Sxi@^ LT J: U %P C 

30 (:^a-D>) (D^^-^m^-f h ^(D^tl^t. H G F (7)^iife#±(7)iT*I4^ 
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(Greene et al. Proc. Natl. Acad. Sci, 73, 2424-2428, 1976) 

2mM(0^U^W±'t^Zilf}^^^nX\^^h (Greene, L., J. Cell Bio 
1., 78, 747-755, 1978) (DX^. N G F (i^^-fb b fc^Jg^tZ) P C 1 2mm 
(D^^^mW-t^o NGF titm^diV . HGFttPCl 2mM(DDN 

^fcii^ii$:5.ts^^'75)^ofc*^ mmcDm^^msbtc. ^nupci 2m 

itNGF t{tm(Dm^izx^x p c I 2m^(D±^^mnL. rgf^^si 

EGFcDW-Dj^miSimm^i't. n*u^x$>^tmx^ti^^iz, zn^boy 
m^i,tmBiyX\,t\,^^t)\ mmo^mMf^^mm^mm^^Bx p c 1 2mM 

pci 2mmz:je\^^x . i^^fa^H g F^^{*75)f#^£ mm^tzv 1 8 

5 MH)Tr«Kd{i4 OpM-efe-5) -thznt. P C I 2mmti^HGFC0^-^ 

V hmmx&v . ^r^pci 2mm(D^^(DmMti^MM^^^^i^izj:v 

m^-^tl^ Z t^m^ii''iZ^-t^<DXi&^c NG FtC J; U P C 1 2 

mm^-^^mm-tht. HGF^^W(Dmiii^mL<i^{p'Ltzo ^o^^/^ 

HGFii^-fbUfci^fflSaC^f-r^cl: U(i^^^b(Z)PC 1 2mj!&iZM 

i^x^mm&s^j^i'^m^Ri^-t z. tti'^mpL'ibti^c pci 2mmizt^ii: 
*ia-7-g^^t:oD^^biz#e)M^i'Si, E G F Km-t iz J: ^x 'hmisb 

tLTV^-S (Huff et al., Biochem. Biophys. Res. Commun. , 89, 178-180, 

19794^ ^^). ±f37b^'ipci 2mmt)'^^mmf}'^'^^tLtc'^mizm\:'t^ 
Ltzmmt^'6^it(DmM(D!^^m'f-izi^-t^m^mzmmti^^ ctzztti^ 

mX'^tl^o tf'tlXW-11^ia*S^S5i50T 9 8 G, GOTO:S.U:"S CCH- 2 
emm^X. ffi*I?attHGFS^#:^|I^ELTV^-i), HGFfi. Z.tl1b<D 
mmcODN A^m.^iS:m-t^Z titfJiil^-z^tcti^ ZtHoCDmmitUG F iZ 
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-i), Ztl^MHi-f^^MtLX. HGF mRN A^tJ^'c -m e t /H G F 

HGFf3'im:SLrfnB-e(D "^^s^" ^ urcofsifj^mfc-rciiijc j; u- 
5Sf-r^^^¥E^ t UT(^H G Fc^gtt«, HGF7i^^F^St)f»^i(?)jiaifll5i§#, 
fl ^ ^ ;5. ^ tl ^ 14 CD ^ { - TsS U T <1 T S M ® ill S m fc U T I. ^ -g. 

rzBxit^m(Dmm^^i-fr^^i¥xiiE^xitnBK^{i-^HG f mRN 

A®.t/c-ine t / H G F^^i^mRN Ac^f|JE*fSI^{Cit:^-r'5) 3 t^^ 

m^^m. Mmwmmm. mmm^^mm. nmmizj^^n^m. ^mizj: 
^nmmm(Dmm. mmizj:hP?Mmm.<Dmm. ^^mmM(Dmmmizi:iv 

mmm'&mmmit&. /^-^yvyB:.m. j\y^y'^'hynmmmt>'^ 
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^mmmmitnmizj:vmmir^ztt>''i:^'^. mxit^ ugf ^mw^j^m 
M mxif. MffiTfc. mmm. izmmLtzm. y>(ji^- 

^■ejSi^uT^^ffiu. m^-emm^fdim^iz-^m-t ^ z J: vmmr^ 

riiTb^-e^^c ^^*f^Jtp©HG F^St: UT«, ii^O. 00O2~0. 2 (Wm) 

^ L < «o.ooi~o. i(w/v5S)^^Cii^$tLSo mnrntL 

m.m. mmn. iyu^y^M^jtif(DMmizmm<t-^ti. zti^^mmitmrn 
^to-^mizmcxmrn-t^ztti^'en^o mn'^c^HGF^mit. mm. 
m^m&^d^^izmi^rm'^mm-r^ztti^x^ho 
mm^tizmi^x . t3-^L<it^^<tmti^mm-^ti. ^^^tmtLx^i. 

mm\±m.m\t\z>s^^^fj:m^-mm. mx\t. mmm. mmw^^m. m\'L'm±m. 

xi,tm^^mmiz^i)7H'»^m^i.xu^ir^<D^m^L\K m^n 
mmmit. mv^izi^mmmmTKti: i£ ^mx. nmmiyxmm^n^. 

^^^mcommit. mmmcDmmizjti^tzm'^^jtik-^m^izj: 
#-5. mpLit. ^mm<DmmizLxmm. mm. mm. ^t. mmi^miz 
^^-r ^zt^^x^^o ^(Dik-^&i^t. BmcD^'iK. ^m. itm^jt if iz j:. 

y ii^H G F i: LT0.01mg~100mg-?rfe U , Ztl^ 1 

B 1 mtjt\^^bmmizi^i-tx^^r^(D-fymmx$}^. 
y^^m(D^i^mmRzfi^m'mizis\,^x . m^i^^^x^^HCFitmnBm 

-r ^z. tt)'^x^ 
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mmm 

TP, Na ["'I] S-tJ^Megaprime DNA^Hj 7. 7^ AttAmershamttM ^^ fco 
Biodyne-B(iPalltt(EastHills, N. Y. ) , ^ > 5^' A "^^^ V - DNA^ 
H ^ KS. t/01 igotex 6130 mm^) « S?gJtt± (Kyoto) ^ t>'Rochett (Toky 

(2) ^:RBI^ 

t: hiia^#:H G F th#I^<*:HGF cDNA$:H^>x:7x^7h 
LfcCH 0*pafla(7)t^*±vff*^'off$^l/fe(Nakaniura et al., Nature 342. 
440-443, 1989; Seki et al., Biochem. Bicphys. Res. Commun. 172 , 32 
1-327, 1890)o •x">;:;(7)MT&IA^'^)*fiSbfc 2 . 5 S#i^^K«H^ (NO 
F)l,t. Biomedical Technology^ (Stoughton, MA) •fy^'oMALtc.o t: h 

(3) y if" > (Northern) "If - i> 3 > 

:;^/Tts)\^2^7 )\y'r\Lh>f)\y^%Wn^^Z^^)^m\u. Biodyne-B -t -< 12 y 

"^yhCDHGF c D N A <^EcoRl "7 ^ ^'^ > h (1. 4 kb) {a-mCDM^ 
^ V >-^*;U(kringle)fIl|g. ^ /9 -MRtJS' - ^NSI/^Mfe^C^-^ =i ^ K 
ift^RBC-l^U-y) . /-KU ^ ^-iz"-^x- >JSit>(PCR)tC J; y igllil • 
PMUfc^^y hCO c -m e t c DNA(0.8 kb) 3Z. ^ h 0 -J^^b^^ - ;U 
T;bT't h 3 7.7 X- hT^t: KO>!f-t -^^'(GAPDH) cDNA^, ^ 
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^^^T [a-^'P] dCTPtCj; U^li'fbU. - h U T ffl V^ fc. 

A>r :?"U :5iVif-i>3 5 0 (w/'v)%7}^;i/AT5 K. 5 X NaCl/ 

Pi/EDTA (0.18M NaCl, 1 0 mM NaH.PO,, pH 7.7, 1 mM Na,EDTA) . 
5 2 X Denhardt' s. 1 . 0 % SDS. 0 . 3 %-t h V ^ ISi - ^ ^ U ^ JV 

2X NaCl/Pi/ EDTA-0.1% SDS $r ffi 6 5 8 ^ PB^?5fe ^ d^izm^:^^ 
10 ^7>f-^^Tofc. 

p c 1 2 ^ V ui^^mmm. T 9 8 G n hWifup^ifflja®, go 

TOS.t>'S C CH - 2 6 ti h#,B^ilBaffic7)#/fflB&iS, H7|sj£?9F^m!^?!i 
y -i? (Japanese Cancer Research Resources Bank) ^ A# L/fc. PC 
15 1 Zmmitl 2%^U^J,SJfiam(FCS)$:^}!jPUfcRPMI 164O^fi&'^-eJ0«Lfc = 
T 9 8 G?Plfla«. ^^i^^^T 5 ^ ( 8 . 9 m g / 1 L-T^->> 15.0 
mg/1 L-7;^7N°^^>, 13.3mg/l L -T ^ 14. 
7mg/l L-y;i/^t $ 11.5mg/l L--:fUVy. 10.5m 

g/1 L-±V RZfT . 5 m gX 1 ^Viyy). l.lmg/ml tf 

■ GOi: Omm-t. RPMI 1640i:MEMlt«&O (1:1) (D'U^^^^l 0% FC 
S&^^jP)if -e±^«Ufco S C OH - 2 6 IfflJJSti 1 0% FCS^^ADL/fcESig 

(5)HG FCDS^M-tirn- K 
25 t MI^'fz|s:HGF$:^n^$>-T?SfCj:USJcl^tt3 - K^^^b^bUfe. 

^I^'I43 - K^^;i/'fbSc7)pf.fflli, i:i^(Higuchi & Nakamura, Biochem. 
Biophys. Res. Commun. 176, 599-607, 1991) iClBiSc $ tLfc h ^5 U S c 

z^oi^m^mmzmm-tn^t. \ .bum^m-rv')'^ i^^mm^^ i.^ (i 

O/zl), 0.5Mg HGF (17/zl):SLi;0.5mCi Na['''I] (14Ci/ 
30 mg 1, IMS. 30) U >^SLfcl^,i^t^f^-e^-a- U> ^KbfiKD^ 
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□ ^ ^ y-rm^ ( 1 0 0 At g/m 1)^3 0 fPfSm-e 4 MM ^ ^ Z t iZ 
J:VRPl^^mti^br^o El^^lt. 2 0fil(D50mU N-T±^Ji^-h- 
=f-Ui/y (Sigmatt) , 2 0 0 // 1 6 0 mM^-fb:^ U S t>' 2 0 0 ai 1 (7) 
mnrnWi (IMB^^cf, 1.2g/ml) ^AO;iSZ: iitC J: y^jhUfco 
"•l-HGFt±. 4mMHCU 7 5 mM NaClS. t)^ 1 m g /m 1 "^7 i/]fi 
m7)\^-^^y (BSA, Sigmatfc) J: U ^^'fb L:t-fe :7 T t'^V 7.G-25 ^tj 

(Pharmaciatt) ffl II ^ D h ^ :7 >r - C J; U U o 

3<7)cJ:e)CL/Tlil3Ufc"' I -HGFCDi;bStt«70-160 mCi/mg^ S Kt? 

(6) "° I - H G F^-a-T^>'-fe'< 

12. T9 8G. G O T OS.t>' S G C H - 2 6 ;|BJia&^l4?)-r^B#rBlC^ b U 

1 CCTT', JiPJ*c7)^^^.^HGFc^#^£T3^.^*^^^¥i£TC> 

RTli^- (2 - X-^JV^^i/JV) y^V-h(DM^m (3:2) "o 4> ^ 
JV^ V i>3 >_h{ctg-&. 4 "CT'e 5 1 2 , 0 0 0 g ■Xsm'h^Wl^ 

HGF^. y -ti':>y'^-\z^^)ts^y Vi.tz.. ^xa^'i^^mmt. hU 

(7) PC 1 2 iBflacD5f.a)i&^:R, ^^^t/ON A-g-^®?l!l^ 

h '(Corninga:) ±tC^fflJJS$:l 0 ' ilfflfiS/ c L . 2 4 Btfal 

p c 1 zm^cD^^m^^sb^r^isbiz, e •i7ai;u-/u- stc 5 x 
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DNA^}j%(7)mMizlt. P C 1 2 mmt::J'y-^y-e::i- h Life 2 4 "j? 
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